SUMMARY The frequency of chromosome aberrations in the lymphocytes of three established heterozygotes for the Bloom's syndrome gene (ages 67, 57, 46) was compared to that in controls (ages 68, 67, 61, 46, 34). The main part of the study was done on coded slides. No difference was found between the heterozygotes and the control group, except for one control (aged 46) who had a significantly higher number of chromosome aberrations than the others.
Individuals with Bloom's syndrome, which is caused by an autosomal recessive gene (bi), have a tendency to chromosomal abnormalities and a predisposition to malignant disease (German, 1969) . Whether chromosome breakage and incidence of cancer are also increased in heterozygotes is so far an open question. It has been reported that bl/+ cells may show an increase in chromosome breakage and the frequency of mitotic chiasmata (symmetrical, homologous chromatid exchanges) as compared with +1+ cells (German, 1969 , 1972 , 1973a , b). Hustinx et al. (1977 , on the other hand, found no significant difference in the frequency of chromosome aberrations between four heterozygotes and normal people, and no mitotic chiasmata were observed in 592 heterozygote cells.
In the present study, three known heterozygotes from a family with two members with Bloom's syndrome have been compared with controls of about the same average age. The family is not of Jewish origin, and the parents are second cousins (Fig. 1 ).
Materials and methods
Lymphocyte cultures were prepared according to a modification of the usual Moorhead technique, and the slides were stained with azur A. The following people were investigated ( Fig. 1): (1) The parents (IV.1 and IV.2) of two children with Bloom's syndrome (cases 22 and 23 in German, 1969 ).
Cytogenetic observations on these patients have been reported by Kuhn (1974 Kuhn ( , 1976 Kuhn ( , 1978 and by Therman and Kuhn (1976) ; (2) (Table 1) . In experiment C, the grandfather served as a control for the heterozygous grandmother. The results are shown in Tables 1 and  2 , and examples of chromosome aberrations are illustrated in Fig. 2 .
No increased chromosome breakage in three Bloom's syndrome heterozygotes In experiment A, one of the controls (FD) had a significantly higher incidence of cells with chromosome abnormalities than the other three (P = 0 02) ( Table 1 ). The parents were compared with the controls both including and excluding control FD (Table 1) , but no significant difference was found. Neither was there any difference between the grandparents.
No significant difference existed in the aberration frequency between the initial study of the parents and the coded experiment B (P = 0 32) ( Table 1) . The data for the parents were therefore pooled.
The total data for bl/ + heterozygotes (the parents plus the grandmother) were then compared with the total data for the + / + homozygotes (normal controls plus the grandfather). The aberration frequency for these two groups was not significantly different (Table 1 (Lubs and Samuelson, 1967; Littlefield and Goh, 1973; Aula and von Koskull, 1976; Ayme et al., 1976) . However, it is difficult to compare results obtained by different groups, since the criteria for scoring abnormalities vary greatly. That there is a considerable variability among normal people, particularly women, as illustrated by the present control FD who had a high aberration frequency, has been reported by Littlefield and Goh (1973) . Older people appear to have higher rates of chromosome abnormalities (Mattevi and Salzano, 1975; Ayme et al., 1976) and, therefore, it is important to use controls in the same age range.
The occurrence of mitotic chiasmata in the lymphocytes is a characteristic feature of Bloom's syndrome (German et al., 1965; Patau and Therman, 1969; Therman and Kuhn, 1976) . Their incidence varies between people and/or cultures from 0 5 / to 14 % of the cells (German, 1974) . There have been reports that mitotic chiasmata occur more frequently in lymphocytes of heterozygotes than of normal people (German, 1969 (German, , 1972 . In the present study, one chiasma was found in 697 cells in the father, which amounts to one chiasma in 1396 cells from the three known heterozygotes. This is in the same range as the average of one chiasma in 1000 cells found in our laboratory for people who do not suffer from a chromosome-breaking disease (Therman and Kuhn, 1976) . A somewhat lower frequency, namely 3 chiasmata in 29709 cells from normal people, has been reported by Littlefield and Goh (1973) .
The frequency of sister chromatid exchanges in cells of patients with Bloom's syndrome is greatly increased over that in normal cells (Chaganti et al., 1974) . According to several investigators (Chaganti et al., 1974; Bartram et al., 1976; Sperling et al., 1976) , the frequency of sister chromatid exchanges in heterozygous cells is within normal limits. Hustinx et al. (1977) , on the other hand, reported that the rate was slightly increased in several heterozygotes, but that the same people showed no increase in chromosome aberrations. One of the aims of cytological studies on Bloom's syndrome heterozygotes has been to find a phenomenon which could be used to identify them. These hopes have not been fulfilled so far. It is possible that the frequency of chromosome aberrations varies in different heterozygotes, but so it does in normal people used as controls. The three heterozygotes in the present study certainly could not have been diagnosed on the basis of chromosome abnormalities, and in previous studies, controls of the same age group have not been used.
Patients suffering from Bloom's syndrome clearly show a predisposition to malignant disease (German, 1972) . Numerous cases of cancer have also been found in unaffected family members (German, 1974) . However, it remains to be determined whether the heterozygotes really have a significantly increased probability of developing cancer, as has been reported for two other diseases, Fanconi's anaemia and ataxia telangiectasia, (Swift, 1971; Swift et al., 1976) , which are also characterised by increased chromosome breakage and predisposition to cancer in the homozygotes. 
